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Question 1. [20 marks} 
(a) Express the complex number i in the form re!® and compute Vi. 
(b) Explain what is meant by saying that a function f is analytic at a point 29. 


(c) Let f be an analytic function on some domain D. Assume that Re f = 0 on 
D. Show that f is constant. 


Question 2. [20 marks} 


(a) Define the function f(z) = e* for complex z and show that this function is 
entire. Find its derivative. 


(b) Explain the meaning of i’ and find all possible values of this expression. 


Question 3. [20 marks} 
Find the Taylor series for f(z) = a on a disc centered in z = 1. Determine the 
radius of convergence of the Taylor series. 

Question 4. [20 marks} 


Find and classify the singularities of 


RlR 


(c) f(z) =e. 
Question 5. [20 marks} 


| ” 2h. i=l 
zdz= 
C 0 ifneZ,nF —-1, 


where C' is a simple closed contour surrounding the origin z = 0. 


(a) Prove 


(b) Using residues evaluate 
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